Antitumor effects of histone deacetylase inhibitor on Ewing's family tumors.
A chimeric protein, EWS-Fli1, identified in most Ewing's family tumors (EFTs) has been shown to be associated with the tumorigenicity of EFTs. We have previously reported that p21(Waf1/Cip1) expression was inhibited by EWS-Fli1 in EFTs. Histone deacetylase inhibitors (HDACIs) are known to up-regulate p21(Waf1/Cip1) expression in various cells and show promise as a cancer therapy. Here, we demonstrate the possible involvement of EWS-Fli1 in the activities of both histone acetylation and deacetylation, as well as the potential use of HDACIs as an antitumor agent for EFTs. A novel HDACI, FK228, strongly induced p21(Waf1/Cip1) expression, leading to the hypophosphorylation of retinoblastoma protein (Rb) in EFT cells. Results indicated that EWS-Fli1 deregulated histone acetylation through both the repression of histone acetyltransferase (HAT) and the enhancement of histone deacetylase (HDAC) activities in EFT cells. FK228 treatment blocked both of the abnormal functions of EWS-Fli1. Expressions of EWS-Fli1 protein and mRNA were also inhibited by HDACIs. We suggest that HDACIs might inhibit the expression of EWS-Fli1 via the suppression of the EWS promoter activity. FK228 demonstrated potent growth inhibitory effects on EFT cells at nanomolar concentrations, as well as an apparent distinction in the apoptotic effects between EFT and normal cells. Moreover, intraperitoneal administration of FK228 significantly inhibited tumor growth and induced apoptosis in EFTs in vivo. These results suggest that HDACI might be a promising reagent for use in molecular-based chemotherapy against EFTs.